External messengers and erythropoietin production.
We have presented a model for the role of external messenger substances in hypoxic stimulation of kidney production of erythropoietin. These autacoids probably act in concert to activate the adenylate cyclase system to enhance production and/or secretion of erythropoietin. The phosphoproteins generated in this system could act at the level of transcription and translation of erythropoietin as well as at the level of release of erythropoietin from the cell. Even though eicosanoids and beta-2-adrenergic agonists may be involved in mild to moderate hypoxia, it seems more likely that adenosine is more involved in erythropoietin production with increasing severity of hypoxia. Adenosine may play a very early role in hypoxia following the decrease in ATP to trigger erythropoietin production, and hydrogen peroxide may be generated from hypoxanthine, a metabolite of adenosine, during reoxygenation and regional changes in blood flow in the normal kidney and perhaps in certain renal and hepatic tumors. Further work is necessary in vivo to completely clarify the role of adenosine and oxygen free radicals in regulating kidney production of erythropoietin.